Curcumin promotes the oncoltyic capacity of vesicular stomatitis virus for the treatment of prostate cancers.
Vesicular stomatitis virus (VSV) matrix (M) protein mutants have been studied as oncolytic agents due to their capacity to effectively kill cancer cells while exhibiting low virulence in vivo. Despite encouraging results, many cancer cells maintain resistance to oncolytic VSV mutants in part due to residual antiviral responses. We sought to determine whether combination of VSV with natural agents with anti-tumor properties, such as curcumin, resveratrol, and flavokavain B, would enhance tumor cell killing in a prostate cancer model. Our results revealed that pretreatment with curcumin potentiated VSV-induced oncolysis of PC-3 prostate cancer cells in cell culture and in a mouse model of prostate cancer. The ability of curcumin to synergize with VSV in PC-3 cells correlated with a cumulative decrease in the expression of the anti-apoptotic protein, Bcl-xl, and in the phosphorylation of NF-κB. Although curcumin did not impact the expression of type I IFN in infected cells, it inhibited the phosphorylation and activation of STAT1, a key player in the IFN response pathway, leading to an overall increase in virus-infected cells. These results suggest that curcumin sensitizes prostate cancer cells to the oncolytic effects of VSV by modulating antiviral responses and components of the intrinsic apoptotic pathway.